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Steps taken to this point include movement toward a standardized general surgery curriculum and adoption of modern assessment tools (Table 1) . [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] The conference participants also emphasized the importance of the assessment and verification of knowledge and skills of residents before graduation, which currently has taken the form of credentialing certificates, intended as summative assessments. General surgery programs have laid plans to incorporate stepwise proficiencies, some procedurally based, required for promotion through training. [14] [15] [16] The major limitation to implementation is significant costs in time and resources that accompany them. To date, there has been no solution offered to offset this dilemma.
DEVELOPMENT OF VALIDATED PLASTIC SURGERY ASSESSMENT METHODS
In August of 2011, the Plastic Surgery Milestone Working Group met to define specific milestones 17 for plastic surgery residency and to select specific assessment methods. 18 Group members included leaders and experts in plastic surgery and representatives from the Accreditation Council for Graduate Medical Education (J.E.J. and N.B.V. were participants). The set of 36 Plastic Surgery Milestones created were tested in 21 residency programs. 17 The initial pilot testing of the 21 programs showed the practicality and utility of the adopted milestones, and the authors believe them to be valid metrics. 19 However, more detailed evaluation of the milestones after widespread implementation is still awaiting, and definitive comments on validity and reliability cannot be made.
It is anticipated and intended that over time there will be refinements and modifications. As the milestones are implemented in all programs, the resulting data will be used to retrospectively and prospectively evaluate validity. However, the ongoing challenge of ensuring that our methods of assessment of the milestones are reliable and valid remains. The initial working group proposed several assessment tools. 18 These include a chart audit, Clinical Evaluation Exercise, speaking presentation evaluation, quality improvement review, resident teaching evaluation, and surgical skills evaluation. 18 These measures were created by the Plastic Surgery Milestones Working Group by amalgamating and refining existing tools solicited from plastic surgery and general surgery training programs.
The Accreditation Council for Graduate Medical Education has put forth guidelines for grading and choosing assessment tools, 20 and on review of the existing prior research regarding available tools, Swing et al. found that nothing currently available was indicative of a class 1 rating (recommended as a core component of assessment). The Mini-Clinical Evaluation Exercise, 21 chart audit and feedback, 22, 23 and Objective Structured Assessment of Technical Skills [24] [25] [26] [27] are the only methods to receive a class 2 rating (recommended to be considered as one component of assessment). Several of the suggested assessment tools offered by the Plastic Surgery Milestone Working Group mirror those tools that received a class 2 rating. However, there are no defined intraoperative, procedure-based, nontechnical, communication or educational assessment tools that received a rating for suggested use.
The remaining assessment tools provided by the Working Group should not be considered inaccurate or insufficient; rather, they are yet unproven. They are constructed in agreement with fundamentals of accurate assessment described previously. 28 Critical to their effectiveness fundamentally is the manner in which they are implemented. Frequent sampling by multiple evaluators will help to eliminate multiple forms of bias. Previous studies have described intervals and models of hierarchical assessment 29, 30 that can be used as a model.
There are some omissions in the assessment measures provided. First, nontechnical skills are undoubtedly very important for plastic surgery, regardless of which is being assessed: professionalism, communication, leadership, decisionmaking, or teamwork. The Non-Technical Skills for Surgeons and Observational Teamwork Assessment for Surgery have been shown to have reliability and validity in certain applications, specifically, when applied by attending raters. 31 It seems appropriate that these be considered for development and addition to the tools provided. Second, there are several Objective Structured Assessment of Technical Skills instruments and 33 Currently, the Accreditation Council for Graduate Medical Education expectation of plastic surgery program directors is that they will complete a milestone evaluation of all residents on a biannual basis. Beyond this, sovereignty is left to the programs to decide which assessment tools to use and the manner in which they will be used. The work of the Plastic Surgery Milestones Working Group and the tools they supplied are appropriate; adoption by all programs would be beneficial because a universal system will allow for more accurate comparisons and validity testing. Given the small size of many plastic surgery residencies, there exists the inherent challenge to perform meaningful analysis of the assessment measures available within an individual program.
The Plastic Surgery Education Network continues to evolve toward its goal of creating a standardized plastic surgery curriculum. Online modules in clinical and nonclinical topics have successfully been incorporated into the didactic activities of many residency programs. These standalone modules also provide an excellent resource for self-study and assessment with pretest and posttest evaluations. The comprehensive coverage of nonclinical topics by the Plastic Surgery Education Network such as professionalism and ethics, which have an inconsistent representation in many didactic programs, can facilitate the assessment of these nontechnical skills. This area of competency is often not given appropriate focus despite data to show the importance that surgeons place in this arena. 31, 34 Simulation in training and assessment will undoubtedly experience dramatic growth in the next several decades. Accordingly, the number of assessment tools available for plastic surgery trainees and potentially for those already practicing will also increase. The major drawback is the wide variability in access to simulation laboratories and resource availability discrepancies across programs; some programs will likely be able to excel and grow in this field and others will be unable to afford it. As the field of simulation grows and accessibility increases, ideally it will be incorporated widely into plastic surgery curricula. The American College of Surgeons has begun a phased approach to incorporating simulation into training and assessment. Rosen et al. have previously described how the American College of Surgeons strategy can be modified to plastic surgery training. 35 Given that this area creates the opportunity for repetitive, safe, and effective practice, we encourage programs to implement simulation opportunities with accompanying assessments.
Others have previously investigated the ideal calendar for assessment application. 28, 29 The major force at play when determining how often to perform assessments is cost, in both time and money. In keeping with the principles of competency-based assessment, the goals should be to perform the appropriate number of assessments to achieve reliability and validity of judgments, and to provide guidance to learners. As mandated by the Accreditation Council for Graduate Medical Education, a biannual milestone evaluation will be standard. With regard to the other assessment tools, there is currently no research regarding how often or when they should be used, with the exception of assessment of operative skill. 29 Williams et al. described principles for operative assessment. First, they found that two or three observations per trainee per month affords an accurate composite sample. Second, the goal should be to obtain assessment from 10 or more raters, across a variety of procedures throughout each year. Finally, performing a single annual overall assessment is appropriate to capture growth and trajectory of skill, and more frequent assessments do not give more robust information. 29, 36 We support an assessment structure that is congruent with these principles with regard to operative assessment, with the addition of procedure-specific index case Objective Structured Assessment of Technical Skills for plastic surgery that are training level appropriate.
Whatever the method selected, it is essential that the trainee be included and informed during the assessment process. In doing so, the formative component of assessment will increase. Residents should be aided in their ability to identify areas of weakness and develop goals for growth. 37 In addition, there is important benefit to both reliability and validity in obtaining a breadth of evaluations from multiple evaluators.
Previous studies have investigated the impacts of the rater on the assessment process. It is important that the tasks raters are asked to complete are manageable, well defined, and easily Plastic and Reconstructive Surgery • April 2016 disseminated. 28, 38 If raters do not focus on specific performances, they are more likely to provide a one-dimensional view that often is of lower value and biased. Also, assessments need to be completed and collected promptly. Delays in collection are associated with less detailed and less informative evaluations. 28 The current structure of plastic surgery residency, with two discrete pathways (i.e., integrated and independent), creates an additional layer of complexity in designing the ideal assessment system. Independent pathway residents, by definition, have completed more years of training and are expected to have developed a deeper skill set. However, despite this expectation, it should be considered with caution because the prior categorical training may not necessarily be congruent with plastic surgery principles. Previous investigators have evaluated performance between the two pathways and not shown superiority. 39, 40 Nevertheless, the progress of independent pathway residents should be scrutinized and assessed according to the milestones to the same degree as their integrated peers who may have been assessed from a plastic surgery perspective at a more junior level.
The investigation of assessment strategies and the idea of using an evidence-based models is a developing field. Related disciplines such as general surgery have made significant strides in development and implementation. As we transition to the milestone evaluation system and begin to use newer assessment tools, there will be a plethora of data to evaluate and help us identify superior tools that are supported with reliability and validity. This was the intention of the Plastic Surgery Milestones Working Group.
THE ROLE OF CERTIFICATION
Most of the preceding material in this article has focused on assessment of the student or trainee during his or her formal education. In the United States and most other developed nations, after the completion of formal medical education, residency training, and fellowship (if taken), the ultimate assessment process usually follows: board certification. Certification by one of the component boards of the American Board of Medical Specialties in the United States or by the Royal College of Physicians and Surgeons in Canada has become the gold standard by which most hospitals, other physicians and groups, practice plans, payers, and most importantly the public are assured that certain specified standards are met. These include education, training, licensure, and competence-in the six competencies adopted by the Accreditation Council for Graduate Medical Education and the American Board of Medical Specialties, and meeting standards of ethics, professionalism, and safety. To achieve certification by the American Board of Plastic Surgery, one must complete a multistep process (Fig. 1) . 41 American Board of Plastic Surgery board certification is thus the culmination of multiple stages of assessment. Diplomates must achieve satisfactory performance on multiple assessments throughout medical school, residency, and fellowship, in addition to the attestation by one's program director that he or she is "safe and competent in the independent practice of plastic surgery." Diplomates must also fulfill the requirements and assessments for state medical licensure and hospital privileges. Candidates undergo assessment for eligibility for American Board of Plastic Surgery board certification through practice assessment, ethics and professionalism assessment, and cognitive assessment (written examination), and finally the comprehensive oral examination assessment of diagnosis and planning, treatment, management of complications, judgment, and safety to provide the certification that one is a safe and effective plastic surgeon. Although different in some respects, certification by the Royal College of Physicians and Surgeons of Canada is very similar in purpose, structure, and outcome.
What purpose does board certification serve? Clearly, the primary purpose of certification by an American Board of Medical Specialties board it to provide the public (i.e., the consumer) with a rigorous and reliable way of identifying physicians who are safe and competent in a specific specialty. This is evident in the mission statement of the American Board of Medical Specialties: "…to serve the public and the medical profession by improving the quality of health care through setting professional standards for lifelong certification in partnership with Member Boards." The American Board of Medical Specialties boards are self-regulated independent bodies, purposefully separate from membership organizations, whose purpose instead is to serve their members. Although board certification is a voluntary process, because of its importance in identifying and highlighting the competence of a diplomate in a specialty, practically speaking, nearly all residency graduates pursue board certification. 42 A key component of American Board of Medical Specialties certification is the confirmation and attestation of a diplomate's professionalism. Establishing and enforcing professional standards is a constant challenge for any profession, none more so than medicine, the practitioners of whom the public assume to have the very highest professional standards, as they trust their lives and well-being to physicians. Too often, assessment of professionalism is reduced to lists of behavioral expectations, such as competence, expertise, respectability, dedication, reliability, and so forth, which, some argue, risk losing the foundation of "professionalism." The American Board of Medical Specialties has realized that professionalism is not simply an accounting of what physicians promise to patients, but rather it is a belief system that leads physicians to create and keep shared promises. Therefore, in 2012, the American Board of Medical Specialties defined medical professionalism as "… a belief system about how best to organize and deliver health care, which calls on group members to jointly declare ('profess') what the public and individual patients can expect regarding shared competency standards and ethical values and to implement trustworthy means to ensure that all medical professionals live up to these promises." This definition highlights the primary function of professionalism in health care: ensuring that physicians are worthy of patient and public trust.
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MAINTENANCE OF CERTIFICATION
In the 1990s, a number of external studies and reports raised concerns about the rates of medical errors and the cost of care, challenging the validity of a lifetime certificate. 44 In response, the American Board of Medical Specialties in 2000 introduced maintenance of certification programs, which limit the duration of a certificate and also offer physicians a continuous professional development program with the goal of ensuring public accountability and transparency about physician competence and performance. Several findings supported the need for this type of lifelong certification program, no different than a careerlong recertification process that other professions accountable for the lives of the public follow (e.g., commercial airline pilots). Studies have shown that physicians are poor at accurately independently assessing themselves. 45 In addition, more clinical experience does not necessarily lead to better clinical outcomes. A systematic review of 62 studies showed that, typically, a physician's knowledge, skills, adherence to evidence-based process of care, and patient outcomes decline as a function of time from initial training. 46 The goal of maintenance of certification was to ensure the public that physicians maintain competence over their career. The American Board of Medical Specialties maintenance of certification program is based on the six Accreditation Council for Graduate Medical Education/American Board of Medical Specialties competencies and composed of four parts, each assessed over a 10-year cycle: professionalism, lifelong learning and self-assessment, evaluation of knowledge, and performance in practice.
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Although often criticized by diplomates as being onerous and lacking evidence of efficacy, there is actually good evidence to the contrary, in support of maintenance of certification. For plastic surgeons, part III of maintenance of certification, the 10-year examination of medical knowledge, is actually composed 100 percent of questions in the public domain and available to all, so it is actually just a 10-year mandated review of current medical knowledge in the specialty. Perhaps the most contentious is part IV, the 3-year evaluation of performance in practice that is fulfilled by completing one of 22 self-assessment modules based on an operative procedure performed frequently in one's practice, and tailored to an individual plastic surgeon's practice. This then creates a benchmarking report review with evidence-based medicine pearls added so that surgeons can assess their practice against their peers, and most importantly against the evidence for best care. This is then followed by a maintenance of certification-approved educational activity aligned with the tracer procedure to complete the educational and self-improvement process. Evidence that maintenance of certification part IV is effective can be found in the survey completed by plastic surgeons at the end of this activity wherein the overwhelming majority note that they plan to change something to improve the way that they practice as a result of the process. A wealth of evidence supporting the efficacy and value of board certification and maintenance of certification exists for numerous other American Board of Medical Specialties certification processes. 42, 43 In the end, board certification and maintenance of certification are central to protecting the public and ensuring the public trust.
CONCLUSIONS
The movement to competency-based assessment should allow plastic surgery programs to more efficiently and effective train residents. A significant effort has gone into creation of the plastic surgery milestones and suggested methods of assessment. Although research on assessment tools has been burgeoning in medical education over the past two decades, it is a new and developing field that has not been thoroughly evaluated in plastic surgery but that has seen growth in other surgical specialties. The assessment methods available for plastic surgery training programs are new and will require continued research and refinement. Furthermore, they will not show reliability or validity until initial research on outcomes can be conducted. The Plastic Surgery Milestones Working Group intends to interrogate the milestones and the assessment tools programs use as residency programs transition to the Next Accreditation System. This will provide an abundance of data to inform in addition to ample opportunities to further investigate and refine plastic surgery education. The result will be a step toward progress in plastic surgery education.
There is little room for argument that board certification and maintenance of certification are integral requirements to ensure that plastic surgeons continue to function safely and effectively. Although these requirements provide additional burden for the surgeon, they are justified by intent and the results created.
